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(54) EPOXY RESIN COMPOSITION, ADHESIVE FILM AND PRE-PREG THEREBY, 
MULTILAYER PRINTED CIRCUIT BOARD USING SAME AND ITS PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an epoxy resin composition that can form an excellently 
adhesive conduction layer although no surface roughening component to cause a bad 
performance is needed to add into a dielectric layer, when the conduction layer for a circuit and 
the dielectric layer are alternately laminated to produce a build-up multiplayer printed circuit 
board; a multilayer printed circuit board produced by the same; and a producing method. 
SOLUTION: The epoxy resin composition comprises: (A) an epoxy resin having two or more 
epoxy groups in one molecule, (B) a phenolic curing agent, (C) a phenoxy resin having a 
bisphenol S skeleton and a weight-average molecular weight of 5,000-100,000, and (D) a curing 
promoter as the essential components. The epoxy resin composition is especially preferable 
when the epoxy resin (A) contains phosphorus, the phenolic curing agent (B) contains nitrogen, 
and the phenoxy resin (C) has a bisphenol S skeleton and a biphenyl skeleton. An adhesive film 
can be prepared by forming the epoxy resin composition on a supporting base film. A pre-preg 
also can be prepared by coating the epoxy resin composition to a reinforcing substrate sheet 
comprising fibers and then impregnating. These can be used to produce a multilayer printed 
circuit board and to provide a method thereof. 



LEGAL STATUS 

[Date of request for examination] 22.02.2006 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



(19) B^B^fFJr (JP) (12) & ^ if^p £j (A) (lDttfftiffiftH*^ 

#^2001-181375 
(P2001-181375A) 

(43) '&m B ¥f£l3*F 7 /i 3 B (2001. 7. 3) 



(51)IntCL 7 


33tS>JfB# 


F I 


C 0 8 G 59/62 




C 0 8 G 59/62 


59/30 




59/30 


C 0 8 J 5/24 


CFC 


C 0 8 J 5/24 CFC 


H 0 5 K 3/38 


• 


H 0 5 K 3/38 A 


3/46 




3/46 T 






*st# mimvms ol t£ n h) m&m\zm< 


(21)fflg## 


WK2000 - 302070C P2000 - 302070) 


(7DUHA 000000066 








(22) tibia b 


¥/£l23n0£ 2 0 (2000. 10. 2) 


SDKffi**K^« 1 T m 15# i n 








(31)«5fctfcfe3K#^ 


♦JH^l 1-291503 




(32)«ftB 


¥fSH*F10£ 13 B (1999. 10. 13) 






B# (J P) 


(72)5!M# «ffl «j£ 






wmmwmmm&mzXT 1 - 1 *o 









1 



(54) \$mv>%*m ^^>mm^^mmzmm^^m^mmy>t)v^TS^j^udf. &xtz:ti*>&m^it 

(57) [Kft] ■^'J>hE«*fc*0)«iaai=lllf «tflD-e*«. 

[Bttl »(*BKIi4:«ilit**Hlz»*±lf*:e^ 

(B) 7iLS—)l>&ffltm 

50ootijIi ooooo-efc^x/^vtajm 

(d) «<b<sai#j 

*i»a*»i:-r*X7H*i/«JIB«fiS«!l"Cfcy. ^icxTtf 

(A) A<U>K«=F£«rU 
ft] (B) A<tt*JBT-£**Ls 7iy^>»l (C) A< 

tf x ? x / — ;u s#te£ tf ? x^ju#l&£*rf 

(c % cfey»a4x7H**>«l!B««1*lT?fc4o *t>i^. * 

*Wa)X7K*i/«lllttrt«l*. Xl**-*:^ JU±C 
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(B) ;u^SHb&] 

5,oooj!i5ioo, ooor^^iy^yffli 
(d) flMbffiiiM 

t + Z> x 7t<4- »>ffiJ98«Ej£«9. 
[18*^2] x#*v«tJ5B (A) AOJ^^Lt 

[»**3] (b) tfmmmTZ^ 

* L T & * If 1 XI* 2 f E«<D X > WliMc 
[R««4] 7iy^rvil (C) ^t*X7x/- ;US 

t»ttf7i x JUfftJS U 5,00 

0ftM1 0 0, OOOt&ljZtS^idrt 611*111 

ftM 3 lSK0)X7tC^r *>8Hgfflfi£1*o 
[11*9 5] X7K^rV«|g (A) t7i>'-^Saft* 
(B) (D^gfSl 0 OMMMcJttU 

(o £5j^5osaak a^bisjiffl cd> £o.o 

57!jS1 0M^iB£LT&£lfi*il 1 ttS4fei£tf>x 
©SMtaEfc*— x 7 -r ^A±(=»jjt-r* c £ * ««t 
SS^b^Sv- httffi»S»l::£x;fttf/Xl**S 

[If*Jl8] IS*IliPjS5fBi£CDX7tx 0 ^rv^^/S^l 

[If*il9] B|3Rq|l7!i£5tBtta)x^i>ttJmeA«l 
*/^->ttx*4xfcrtlBlHlK*Sf-«XL. flnJBMHb 
*-BrfcflL IMb*llcJ:yi»«Mb*Mt«ftL. ^0>a 

4b® izmwm £ * v *i= * y ff^/$-r * c <t $ £ -r £ 

£B:?y vhEIMRo 

[«*ai o] M*iX6Etta>tttt7<f;uit£« 

>ftjx$ttfcrtBigB*SJcftiE. ttJjft^i+T-e^S^ 
-HI, «&5lcJ:y3El*^-X7-f JUA£*J«L. xtf 
^^»l!B«ja«5*^«Ha4b*-&fca. KlbSfllzJ; yttfli 
<btt*ffi£ffi<bU *(Dffl<b®K»(*B£> ^*ic*y 

[Ii*II1 1] Iff*3l7l5mC0^ l j3f^^^, 

[»#JI1 2] R*ai7!iS5EK(DX7K**>»)»«ja 
tt*/^->axa?tifcrt»EIBaSiraxL. ADIRBI 



[»*1S1 3] K#Jl6Etta>«»?*n>A£. 
-hU MMrJiyXfcK— X7^f ;UA£SJ8tU xtf 

*->«8Btta**iniBWMb*i*fc8k. mbinic^ytts 
ft«B«ffis«^bL. *a)a<bffifc#i*»$>^*izcfcy 

ft. 

-tnb*i±fctt. ■Hb*ii3«ky»^ | j^uy*a5*«ft 
Ls *a>a<baiic*i«i*y ^*(=«ky»*-r«ctt 

»M1 5] ll^Hl 7!>2 5EtfcDX7t^v»JIBfflJ» 
1»£iWffi«»»B1K<DfifS*x*/^7'0 h Lf:®t L < 
l*T>*^<y K«(D'J>fc< £*fi-*0>HH=iBxu *nl& 
WbLT»&ftfc»B«. 

[IS*H1 6] tt**6EKa)»»^-f JUA^KM* 

*-hU j&sicfcysi*^— x^-f Jraj» 

«MbLT#£ft*:»B«o 

7] H#«7ffita)?'j 

[»*ai s] it*H7Emco^'j^ , u^^*ni±. 

[o O 0 1 ] 

[ft*±(Dfi|ffl»H] «tt@S&Jf £*&*fB <t 

S-3E5:ic8l^±iff = e;u KT'^SxtcD^B^'J > hE 
tttt(::fcl*T\ a»9ft14i:»4bSi]irJ:-5ffl4btt^^* 
#fcBBn«**rfflx/K4ri/«aB«fi61ft. 3fetfC:c*i*ffl 

[0 0 0 2] 

[«e*a>a«] is*. *»^u> hE««o)»js*5ii: 
± if r ^ < tf;u kt ^ ^*ao>«*ft«3&<a a * ttr 

§o»ffl¥7-3049 3 K 7-3 04 93 3|:li, 

lslK^$tifcnBI9Bfircx^*>ttiBlBa«B$S 

jrasftBifca, a^bffjiCckyaffiicfiiiHKDa^bffis^ 

J«L. y 4 *B^U>hEI» 

x^^^^»»*i*isyft*>*Tipiwft**, T)\sii 

■Jtt^bfflT-ffl^b. *<*B^> v*\z&t>)mf£L&mzf 



(3) 0 0 1 - 1 8 1 3 7 5 



LT, 1 1 - 1 5 4 7|:th'J7v 

8Blirt**IIW8Lr#/t. LfrLfctffe. ttJgHttBBtt 

*<&o/co aiEa>a4ina^&jixxx/K^ri/« 

4U>B^#*X7K4ri/«IB*«fflLfc»*. R#0)ttt 

«{*B bf-^uftflEtfai* 1 1> a Pnlgi t feo fc 0 

[0 0 0 3] 

*a<btt*wit*i*fcBiBi*ft«»fflX7K*i/«aia««i 

*BM6-r 4 d t y . *ttttlziid\kj**Mf<&«<brt 

[0 0 0 4] 

*(JB#*litt*8rt4U 7x/— jujftWUHSttBLfc 
Kt?* ^b^^^<t^^c<t^<^b^J[Zcfc^^b 

tttwaic Lfcai«i»*tfflx7K^rS/«BBartito*i!Ba 
(a) i»**(c2aui±a>x7K**>»t*-r*x** 

(B) 7i/-;HM 

(O tfx:7xy-;us#»£*u a«¥«S»*«*< 

5000M1 0 0 00 0-efc47iy*yfll 

(d) aibis&ftij 

**a*»fc-r*xjK*5/«m«««iT!fty. wizxtk 

•J (B) U 7i^v« (C) 

ic. *y»aftx***>«iB«a*-e*y. S2ic * 

^McDX/K+^WflBMrtttOWM^Xlt^-x^-r^A 

»iB«*»*«a^&a*->- h«*f5is»ic^xL. 

tiSLfc7 0 'J7 8 bmy, *4|C. RxtK* *>«JIB« 

i*/<*->inx*ttfcrtaiilB»*ic*»Lr»a**t 

ri^4-i:*i#at-r*#a^ij>hiB«ST?fcy. * 



5fc axjK**>«a**«Bt/<*->iiix**ifcrta 

EBMMfilcaxL* ttHM»b«i±fea« »^b#]lCcfcyte 
»J#l»«ffi*a<bL. *<z>«<bffil::3IH*B£* *v^(Ccfc 

y»ja*r*^i:*««i:'r**B^ , j > hE«fi-e& 

y. »«»7-fiUAS/^ — >*ox**ifcrtB@»*« 

a<b#jiZcfey»«fi6«iBaffl*ftibL. 

ffllb® !=*ffB * > v *lc J: y »«-r z^tznwitr 
**B^u>hK««-e&y. $t>icR^u^uy^. 

/^->*nx**Lf=rtBHia*«ir*nE, ftURftfrFT? 

«iu -*ms M4b#j!^«fcytt^'j^u^a 
ffiSttfbu *a>«ftffii=»ftB*j«^*(rcky»*-r 
*c£$«F«<fc-r**B^'J > hifi««-efcy. me 
1^ »X7K*->JHHB«**«/<* — ><BX*titcrtBS 
MMHcfcxu ftUIWMb*ii"fcft. HlbMlCctiyttfl 
fiM*«ffi*fi*bu *a>aftffiicaiW*B*y ^*(Ccky 

SSHMb Bfcfflr^yttajttfeBttB&HIb 

u ^(Dft^bai^frB*^ ^*rc* y »*■*■* ctt 

fcinE. ma*frT-CSIBL. -*MbSl*fc*. IHb#] 

ir^yK^u ^u^MSJUbu *a)ffl^bffiizan*B 

^*iz ( ky»rt-r*cttw«fc-r**B^ i J > h 
EtMsaaaftAtf. »7i=i* i ax?K*^«aa*ii 

*Pffia»WBtt[a)tHJ6*x^^7''5 h LfcBti L < (4 

LtffStLfcMfi, R«*?^uA£raM»»B*R 

(Dlfi$6£x*/?-7^ KLfcB* L<li7>^7^ KS<D 

U i&WCcfcyxi*^— x^-f »JSH8MbL 
T»fcftfc«B«* tt^U:7uy*fflffi«M»B«a>fl 

fc«B«« ^"J^u^tlnE, HilMfcfrT-caBLra 

[0 0 0 5] 

[*wa>stJSa>^ffl] *^B^izftffl^H^ (a) 

1 #^-*»c2fflJsi±G)x/K+i/tt$*-r*x^*v»jiB 

i*. BiHHfta»fcLra>+»aa»tt. Bxsii. 

t^7iy-;i/ASx^y)81lt ex7xy-^Fi 

xtK+vWBB. ex^xy-^usSx^i>«f8B. 
y -;uy ?t<7 ^ ^ Hx 7^7i y -;u 
/^^^SxTK+e/ttfaB. tf7iy-;Hi**y«) 
8B. t7*U>H#*S/W, v?^a^vi> 
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[0 0 0 6] »X7K**>«K (A) A<'J>BHF-£**L 

T^:Hr^^o «ia±IEX7K*S/«lBa)**<b«i 

(zft^or. «*ttx7K*i/«aBfcLTaa**tr^« 
»j >w«*x** «ffli-r * - 1 1 prter » 

£<> U>«^MxjK*->«IBfcLri4WIHI¥4-1 1 

6 6 2, 1 1 - 1 6 6 O 3 SVMTjkZHTl^&^CDtelz 
[0007] **Mlzfltffl*ti4 (B) 

*r)\,Z?JLJ—)\,Si£^y'7m^ fcf* ? x y — JUA ^ 7p 
Xy I o k|7l/- JUflflB* fM>fl47i;-^ 

£o ^^>ic. ^ x y —MkWkM (B) 

7 0 50vU— X. SMb*>x;u (») SM ^ 5 >^t£^ 

»a<D15^»lCOlxT(4. 1 X7K^rV^fi(7)X7K^r->«t 
J9B (A) fC^LO. 5- 1 . 3 7xy- ;H*7KM^^4CD 

7xy— ;i/«BB*iB^-rftct3!><a*Ll^ C<Z>&H£ 

Hft£^bft&x7t^v^jm^ 

[0008] jMi»BMba, wtitmiz ±zBL&tjLmt&m 
ztz&biziL *i6wt?ffiffl**t* (c> is^ex 

7x/-jUSHg^L, M^fcjtt^gtfs, o o o 
7bS1 0 0, 0 0 O t fc^ 7 i y ^y«tl«It*fc 

£o Sbi^(itt7xy+i/»J!B (c) i^ex^xy— ;u 

5, 000M1 OO, OOOt'^C^^L^ l£ 

7i7 *S/»BBI4*JU* c £ \z& y x^^F- 

5/*lBfc(D«*tt3WR<* x#*i/«aBIBfit»t*a(c 
SPLfc^xx^T'lifflJS-Cfc^^. «]J!ftflMb»X7K* 
v«aBlii<b«*7?ffi»«L5Sft*a3&<»«**t4o ^C7) 

Zttf*If&\Ztj:Z> a 11^^5,0 0 0^ 

ffi»«<oa**<*a**L«:^L. 100,00 

<tt*. BE7xy*5/«aBfcLTI*. 2SttX7K*v« 
JBfc tfx:7x/— ;us£Ki£iFii-4*v t*X7xy-;i/ 

Sfix***>«aBA: t'X7x/- iU*KJt*1±4» % 



i!i^i/«Btb'X7xy-jis^b647x/**> 

(C) <DHB**lcoi,vcii* xtK*v»BB 

(a) t -? x j — )\,ikmtm (b) <D^itai ooii 

«fti:Ltff*L<ft^o Cft£<7>:7x/*v«tfiilz 
I*. «<b£]K0)ttttM&ft« Bj<h51l£fS]±£-fc!:£c<!r 

«aB*»tt*a>»i»**sic-r4a*^ % /\i;^rCDteih 

a**fe*o *fc. ilttflD^x tKUT^U 

v7^- hfflflg, TK'Jxx-rjmtSB* «Ha<bS7KU7x 
xU/>x-^utttaB^C0yW>y-7tfy7-^ffl^t5 

ts-cttin-r 4 z: t & pr^r*fe^>o 
[0009] *5%m\z&m£*i% (d) 

-b;MbLfct<7><7>($^. hU 3?x -;U*X3^ f h 
^ 77 x - ^Ut^X^^— OA • "T" K^^xXJIz/RU— h^? 
0)*t*X7O*^*!ft^ ^*P«ffl<0*<7)**a 
fe4LM42a^±M^^T«ffl-r4C<t7?)<T^4o 
C+L&0)Wbffiat#J (D) <7)lB#filCOl>T(4. XTK^r 

i/»K (A) t7x;-;«Hb*l (B) a)^ttH o 

omg^iz^u. o. o 5- 1 omsascDiBsicfc^cD 
£>u 1 om*gp^is^rt®^bffii(i^*^tg^$i±4 

£Z> 0 **W(DSM icBIU xtf+S/ttWB (A) t^x 
-/ — ;ujlfiMb*l (B) cD^f+S 1 oomaaJlc^fL. 7 

i/^rv« (C) £5 7bM5 0MS&. SHbiBiftfiiJ 
(D) £0. 0 5 71jI1 0«*fflBB*Lrft*X7K*v 
WIBfifittt-Cftd. 

[0010] *e>iz*»wa)X3tf4F*>tttJlB«fiK1*^ii± 
K/*#a>ifti^ Sa®1btt«8t^«i18ffi<o^n#]*ffl^ 

'J* s ^;U<7. <7U-. *M<b7JU5x^A % 

y>^*]. -fsy^-ji/S, f7 7-;^, MJ77- 
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[0 0 1 1] **Wa>*2|cBLTI*. x?K**>»fll« 

Ut^^o sat Ltli, St**'*— x?-r;uA£3:f$ 
itlx*y»#J£»£«£i*T»K£fc:U 8t7-fjU$ 

^•y>^h>i, BBx*ju % Plg^^K -feny 

XI*2«Ja±«^«*3l±T«ffl-r4ci:A<T?#*o JH* 
fcllxli, 1 O - 2 O O /i m!0)$ ft^-X 7 ^Al:, 

io-i5o//moi6it*fey,ffl 

[0 0 12] £^lc*fgB^<Dm3(c|i8L-ci4. ISxtK^ 

»k ¥«fls*i*«ci:i=<fcy :7u^uy*ttB-r*c±: 

«S£fltffiU »B£WBtt©Al*BxWc-.&:=i---T-f 
^Lf^7 5*-hLfcy, y-fa— l=<fc Vd[ 
»*X-T4*afti:A<*a&*lTL^4o *fc* VIVO h 
aii. 8t7-fMH», *«»#Jlc»X7K**>«ffitt 

as. w«i»*«?u?i/ytiiw 

a***. 

[0 0 13] 4 icIiBLTI*. Kx?K* 

»J***U ttBB — >*DX*4xfcrtBlaiK«filcffi 



> hH2«*0)HiSa(coi^rlttwrSo *«wa>x7K* 
^«IB«**t/<*-->liix**ifcrtSI§IB»»w«x 

«*b*l*4o fcfc\ MllslBKfit Ltlis #^xxtK 

TfeotUl^o $£J££H*I£70-1 30°C(?5-40 

*DfBtfHb<z>jlH*i* 1 3 0-18 o°c-e 1 5-90^ 
rJt^cdxju— tfr*— ;uSMHx k u ;u&tf 

sl MB«a>Bibtt-csibasu iftSfflsasiciapg 

jSSttfca. 1 50-1 80 0 CT*20-60^7-^ 

ffls-r^cticcty. »HL-CL^**jRjca>x7K*i/« 
8B*<W<b L»f*SO) tf-;i/aSSS b lcfii±Sth6 - <t 

[0014] ^BM<Dme{zm^. *«w©xtk*->» 

JBMSMSt 3E^-x^ -r ;uAt ^Slc j: y * €>lc«B 
«**»»-r*lci4. — >*nx*4xfcrtlB[HlB»tt 

B? -f juaa<#«e It i>^«^(c(*«B^ >r ;ui*£|&£ 
»»*a)ttBft*-r*x7K*->«««filt»a>jiBt 

E1SS^7 0-13 0°C. - 1 1 kgf/cm 

^-r;uA*«JltL. rtB0B««±l-X7K*v»«B«§ja 

*am«, Bft«iiccfey«7-r^AaBtBfc. 

[0015] **Ma>x^*>«§B«*«!i^&35: 
^^'J ^uy^ffllNT^B^'j > hie^feCDgi^-r^lx 

(4, /<*— >!PX4tLfcrtBBB»«lcB^ij^uy* 
ittfc*iM*j&srxj:y»«:Bfe. 8l^^>r;uA^^L 

rftB^u-h^tt^apiE. »Bft#T. fitB^ux-r 

J±^^frl4 5-4 Okgf/cm2. 2 0- 
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1 8 o°ct?2 o- 1 o oftofomx-f&mTt&otiW&L 
@B*H^ipiic2»ja±:*"r*»$i^i*ttrtfliiHi»iwi^ 

xSftfcrtBligHMRIi^B^'J > KIBI8lRlc»-r4ffi 

#t?#*. c:a)«*a)MiDMI4s^ttillrjea>4ii^u 

[ooi6] *§£BM<Dm 5 im it i*. 

|IU iPlMHb M<b#J(CcfcyKttfiKtt*® 
£«<bU *<Dffl<bSU:3M*B£;* 7^(:<kyMt§ 

/\°^->*nX**ttcWHlHl!»SffilcADIE. ttlt»*# 

mL. x^e/«gB«fiR«B*af»w<ba?ii-t=a. mtn 
(z«fcyK«flti»»affi*«-ibL. *<z>fflfl:aicsw*B$ 
> ^^cfey^ja-r^ct *i#«^-r«#«^u > hie 

ttttu K^U^uyt* — >iDXS*ifci*BlH]8MI 
SlcaE* *Pi»#Ttf»»L. -#<b*-&fc*. &<b 

»jiCcfey»^y^u^affi*«HbL. *<a«<bffii::«{* 

B£> ^*ic«ky»*-r*ci:*w«i:-r«*ii^u > 
[0017] *§&w<Dm 7i:hl, Kx/t?**>»aB»ia 

«5SSSffi«H»8lBtt<Z)«SSx^5=-T^ h LfcSt L < 

1bLT#^Htr|g®ls. I£&S:?>f ;uA£i^®^$lfi!Jf 

hi, *W=*y3E»^<— JUA£»JSL an&iBIb 
LT»6*ifc«Mu :7uy£ffiifi«HH»B«a> 

[0 0 18] *9Bna)X/K^ri/WBlifiK«B«HSM»ai 
I«fl)fiSSX7f7^ hLfcffi*L< l*7>*^y K 



S0'>3£t<tt)fr»a)ilc, «x. aHftaHbSttiCi: 
l=*y C ±E7>9 7^ K« 

**fl6fflrc-r**icj:y»e>*L*o cco^aicLT^b 

«IHb**/«fflL nK«0)IMbM-cA4baa«fr 

5 c ctic^y. WB«a®iceiiH]a)r>*— 

+t. *&i=*i««»atf/xi*««*>^*(c*y. mm®. 

[0 0 19] £fc. **^<DX7K**>«aBfflfifc«!l^t>«: 
*»»^-r^UA*iBffi«Ba»BSa)«HS*x^^T^ h 

LfcffitL<ii7>^7'v Ktta>d^tt< tt>t*cD® 

IC. ^£*-K ftU»«<b*-B:*Ctl^«i:y»B«*» 
ictA^tio -a><*:5(3L-C»t>tufc»Bffili. ifi 

■7 i^QAStt, jfl»*b**/« 

Is Sl»»a>iMb*-e«b»3B*fr9c:fcr=j:y % hb 

S«ffilcfiiIH!(DT>*— A^JS*H. 

^*l=«fc y . »B*£S®CHtf«*<*B£ff2 

[0 0 2 0] *fc % *^BJ(DX7H4rV«fSlffl)*1*^t,^ 

Ktt<D*#< ttfrSOiBlcK-B:. IBS!? *r ;UA£frL 
T*«:7U- h£tt**DIE. AnSftftttT* ^B^u^-T 

stu S6ic*«n»aor/x(±*»>'y*irj:y. 

[002 1 ] 
[0 0 2 2] 

[*«e«i] (A) «»tLtex7iy-^Aii* 

**>SMS (X7K*va*i 8 5. 3JHbvx;ux7t>°^> 

(») gixt°=l-h8 2 8) 2 0M3i (l^T. lE^S 

*>«8B d^v^t2 1 5. ^B*^f>^xi 

(1*) glWD>N-67 3) 4 5gfl. (B) 

Ml 0 5. *B*-f >*ft*XJB (1*) S7i; 
h) 3 OBSif 'J aHl/7-fef- h 2 OB, V 

*"C*»Lfc*. f:^ (C) «»tLT8 2 8te7, 

-p x y — ;u s ^ ^ ft 4 v x y vtttaico v<7 p ^^-y-y 

(MviW^v (ft) SYL6747 H 
3 0. W^3 0lt%, I1?^ : F14 7 00 
0) 30gU<t (D) *^iLT2-7i-jl,-4, 5- 
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0 0 1-18 13 7 5 



tfx (tKp+v^fib) -r ^V-;uftf# n D Q o. 8 

[0 0 2 3] 

+ vt8i (»<bvx;ux/K*v (ft) «ixt°n-h8 2 

8) 2 0 95. 1 -1 6 6 0 3 5taa£CD^/?e0IJ 1 

(0'J>#*X7K*v»B! (X^vM3 0 0, 'J>^ 
tt2. 011%) 4 sai^^^^X^^U^ h> (isl 

t. MEK<tfB-r) ic«»L*3b<f>ftii»»«*ii-^a* 

"CJMJLfcflL ^C^s (B) rt^Lth'JT^ifi 
-f >*fc*X« (ft) «?xy^-fhLA-7052. 
20) 5 095. (C) f&ftk LTt V=5*=f-)\,U y<D 

t*7i; -;H2x7tx°* («fc*>x;ux**i/ 

(ft) SYX-4000) (tex^iy-^s^b^^ 

XtK^V (ft) iYL6 7 4 6H30, ^i^3 0l 
»%. Il^^iSOOOO) 7 0ffl5. (D) titft 

d: It 2, 4-v7^-6- (2 — >^;u— 1 —- f ^ 
£V«j;UX^U) — 1 s 3. 5-h'J7v>"YVv7 
5?;U»f*jUD«!l»»»0. 5 95. *6lC«»*i/U*2» 
t»*PLx#**>«IBIi«*tft«Lfc. ZW-^ft 
(DXtK* i/ttMBMfiM**** 3 8// mCO PET7^f JUA 
±|C. £*£&<7>J¥**j!><6 0 A/m£fc£<fc5(-n — ^ — 3 

— 8 0-1 2 0°CTM O ft 

[0 0 2 4] 

[*jfi«3] (a) mftkLxtisy—frstit^ytm 

X <*B*-f >*<M*X* (ft) Ht^P 
>N-6 7 3) 1 531, 1 - 1 660 3 51S1 

1 0)U >#*X7K**>»8B (XtK*vS»3 0 
O. 'J>t«2. 011%) 5 Oai^MEKfZlS^L 

3&A^*Dl»»»*i*-Sffl*-e»fflLf=a. (B) 
Lt h u 7^>«JS«*^ x y -;uy 

flBGOMEK^X (^B^V+lb^X* (ft) S37x 
y ^-f hL A-7 O 5 2) 4 535. (C) f&ftt Ltf 

7i; — ;u s^bW7iy+ vfit^gcD v ^ p y 

>9-X (;EMbvxJUX?K*V' (ft) SYL6 7 46H 
30) 5 095. (D) fig#£LT2. 4-y75^-6 

— (2— 1 r5^7'j;i/Xfjl/) — 1 % 3. 

5-hU7v>^Vv7^^Jinm o pO. 5 
95. ^bC7i^y»-X (JMMbric (ft) SiY 

P-50-EK3 5) 2 0«, ftft»S/'J*2»JSllI 
LX7K**>«JB«fiK«5$ft«Lfco ^<D7-Xtt(7)X7K 

^vffliMiS77 5 KflMtft (SA (ft) f^y- 
^) ctIL, i 5 0°d-ett«*t*. 8tBl#fl45SS 



[0 0 2 5] 

[MKfflM] *«fi«2Etta)X7K+*>«jiB«irt«i$i o 

0 /ilMDtf^X^ PXCl^iL. 80-1 20°CtM O 
^K^^-d:. Wlii4 0%O?'J^l/ySHfe o 
[0 0 2 6] 

[Htfc#]5] Saft«2lBi6(DX7K**>«]!BMJa«l*3 4 

AfmCDtf^X-y* PX|Z^;1L. 8 0-1 2 0°CT*1 O^ 
[0 0 2 7] 

tifc«*it«ii] (a) a»iLtex7iy-Ma 

X7K+i/»JlB (^b*>x;ux7H^v (ft) §gxtf=3-h 
8 2 8) 2 0M95. ^ UV— )VS TfC^^^^XTK^rV 
*§tJ]B (^0*^y^li (ft) §Sfxt°^P>N-6 

7 3) 4 595. (B) ^d:Lr7iy-^tx ; 7^^ 

mm (^S*^fy«fi| (ft) »:7xy^-r h) 3 
oS5£x^;u^ij zi — ;u7-tz^— h 2 o9i. VA^v 

fflLfcfc. f:^7iMy«9-X (*«Mbj* 

(ft) 1YP-50-EK3 5) 309i£ (D) J$.ftk 
LT2-7i — ;u— 4 . 5-tfX (tKP + y>fil/) 

^^^V-;H»ftfl D B o. 895. *e>ic«tt»i/ij*2 
95. i/'j3>^;H?aSi]0. sfflSSBAPLX/K^-S/MBBfi 

[0 0 2 8] 

[Jt«*HE«2] (a) «»fcLtfx7i;-;i/Ai! 
x (3BHbS/x;ux7K*S/ (ft) «xtf3-h 

8 2 8) 2 09, »BB¥1 1 -1 6603 5Ei^fta 
«KDU>**X7H**>«JJB (x^y§i3 0 0, 'J 
>^*»2. 011%) 4 58BSMEK(rUM*L&3b<t) 
*U»»»*1±Sffl*"C5*aiLf=a. 'tC'v (B) J&ftk 

LthU7v ^ x y -;u y y >? lit BB com 

ek^-x <*B#-r>*fl:¥xjfc (ft) »?xy^*r 

hLA-7 0 5 2) 5095. * £ |C5M»X7K* vMb/pJ 

^vx>iA (-J-flMrflsjSix* (ft) (fti/-^^ 

R-45EPT) 1 595. Si^^yOAl 595. ? i 

y ^vfitBB^-x <m«mbja (ft) iUYP-50-EK 

3 5) 3 095. (D) j£#<hLT2. 4 — vT S y — 6 

— (2— y ^ju- 1 — < syyijjufw —1.3. 

5 - h 'J 7 v > ■ >f V v 7 35 JUi Wn!fe Wp D n 0 . 5 
95. «»»^U*2»*»»LX7K*v«l!B«fit«!l*f* 
KLfc, -t^^^xttcDx^^WIBftfiKttl^ffaFS 8 

llmCDP ET^^r;UA±IC. K^^(7)J5^< 6 O /i m £ 
fc&c^l^P — 7 — =3 — $ — icr^*. 8 0-1 20°C 

-ei o#E8a?i2\ 8t^^;i/AS»fco 

[0 0 2 9] 

iS3 5 |imO)#^XX7K*vB5ffilH»8l 

^**>»lB«ja«0*x{7'J — >Bij9Jlz-c«flTL. 120 

°cr*i o^K^ufr^. K^^i±i 
7 0°CT?3 o»/ral»BMb*ii-fcp *0)a, r)t^(7)x;u- 
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Ttx-JU. tfT*— Jls&miZ KU^&I//XI4 U— tf— 13 

SHb#] (Thf^vt/^ (**) Siaift) -eKWUIV 

fco $bC1 7 0°CT*3 O^Df^LT-— ;u$& 

[o o 3 o] 

[£Hiflj2] SS3 5/imO*7XX^viIS?I8 

i7^;UAJSg7S*- $r— frj:y % ;fi*i 1 o°c. 

1 kgf/cm2. SLESmmHgJslTCDifeftT'Pffllc^ 5* 
— hLf-S. PET7-ni/i*£#JJItL. 1 7 0°Ct3 0 

fc 0 *a>8L SfclCI 5 0°C-C3 o^T--;u^S5^T 

[003 1] 



&mzfls— hTH&*K 12 0°C. 1 Okgf/cntfT* 1 5# 

8k. 1 7 0°C. 4 Okgf/cm2T*6 0»BM^I/XL 

yju&tf/'xiiu-if-- ircfcy^BBit^fft^ 

tO 0 3 2] 
[0 0 3 3] 

[it&£¥£0ij 2 ] hfc^H^J2TM#^tL^X7tv 0 ^-v^ 
[0 0 3 4] 8iig«1 -3&tflt«Ha«1 -2tib 

ttf-4is^u>hie»firroiNr. fflib&owsBssw 

(sem) ^K^milc. £«blz^i*tf-;u3£ 

[0 0 3 5] 
[El 1 ] 
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87 5*-$- lz£ y % aji 1 o°C. JE*1kgf/cm 

t&my-onx&mmL. i7o°ct6o^M»^t 

^4-rcJ:iJCi3 0jum<D»<*Jf £ff2fi£L 
f: 8 ^(Dbf— ;U5iJSf*. 1. Okgf/cmT^f: 0 
[004 1 ] 

»S!?*NUA£frLTAIB:7U— hT?tfe*K 1 2 0 
°C. 1 0kgf/cm2T* 1 5#&, 1 7 0°C, 4 0kgf/cm2"e 
6 0#P B 1fgJf ^UX^&Z^lCcfc y % tSUO. 2mm(7> 

mO)*f*)iS^rtLf=o ccDt°-;u^S(i s O. 9kg 
f / cmtfe^fco 
[0 0 4 2] 
[^2] 







CTE(ppm) 


x-y 
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56 


mmm 


1MHz 
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500MHz 
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